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THE 25 YEARS OBSERVATION OF INOCULATED TUBERCULOSIS*

Masashi TAMURA

(Received for publication November 26, 1973)

In May, 1946, an outbreak of a large number of inoculated tuberculosis was noticed
among pupils of a primary school and a girls’ youth-school who had received anti-typhoid
vaccine. It was proved subsequently that the pathogen was human-type tubercle bacilli and
that one of the three who performed the vaccination was a patient of infectious pulmonary
tuberculosis. None of the victims had the previous experience of BCG vaccination. Any anti-
tuberculous agents had not been given for the initial 3 years following the accidental outbreak
of the inoculated tuberculosis.

This is a 25 years follow-up report by the author of all the victims. Inoculated tubercu-
losis developed by 102 (16%) pupils of 631 who had received the anti-typhoid vaccination.
Twenty seven (26%) of 102 victims developed to intra-or extra-pulmonary tuberculosis of the
secondary type and 9 of them suffered from further sequelae. It was unlikely that outbreak
of pulmonary tuberculosis of the 3 out of the 27 patients was caused by the inoculation,
because the appearance of the tuberculosis of them was too early to be attributed to the
inoculation. Excluding these 3, the incidence of the 24 secondary tuberculosis patients out of
the 102 primary tuberculosis patients was still very high.

The initial lesion of the secondary tuberculosis appeared in lung by 21 cases and in other
organs by 6 cases, and most of the lesions appeared more than 5 years after the inoculation.
Generally, extra-pulmonary lesions appeared rather earlier than intra-pulmonary lesions. The
earliest case was osteo-articular tuberculosis appeared only 2 months after the inoculation,
and the latest was intra-pulmonary tuberculosis appeared 15 years later.

Sequential lesions of the secondary tuberculosis appeared in lung by 9 cases and in other
organs by 17 cases. In 8 of the former, the pulmonary lesions appeared within 5 years after
the inoculation, while in 7 of the latter, the lesions appeared more than 5 years after the
inoculation. The latest sequential lesion was the remote superficial lymph-node tuberculosis
appeared 17 years after the inoculation.

The classification of the total 53 secondary tuberculosis was summarized as follows; 10
pulmonary tuberculosis, 5 positive tubercle bacilli in sputum without any abnormality on
chest X-ray films, 2 hilar lymph-node tuberculosis, 13 pleurisy, 4 miliary tuberculosis and
meningitis, 8 osteoarticular tuberculosis, 3 urogenital tuberculosis, 7 remote superficial lymph-
node tuberculosis, 1 muscle tuberculosis. Furthermore, 26 transient pulmonary shadows by

* From the Hyogo Chuo-Byoin National Sanatorium, Ohara, Sandashi, Hyogo 699-13 Japan.
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16 patients and 21 calcified lesions by 17 patients appeared on chest X-ray films.

Secondary tuberculosis which developed within 5 years after the inoculation was mainly
pulmonary tuberculosis (5 of 8) and, on the contrary, those developed more than 5 years
after the inoculation were mainly tuberculosis in other organs. In the fonmer group, the intra-
pulmonary manifestation was dominant and 5 of 8 cases were pulmonary tuberculosis. None of
these 5 cases revealed any preceding tuberculous lesions in the body nor any tuberculosis
patients in the family.

In 9 cases of the extra-pulmonary lesions, 2 revealed the preceding

tuberculosis in the inoculated region and the regional lymph-nodes, and it was proved
in 4 cases that the tuberculous lesions had already been found 5 years before the onset of the
secondary tuberculosis.

The secondary tuberculosis were observed 5 to 15years after the inoculation among the
victims with the primary tuberculosis in the local skin or regional lymph-nodes and lived in
good health for several years. In such occasion, it was difficult to prove whether the second-
ary tuberculosis resulted from the primary tuberculosis or whether they were related to the
re-infection of the disease. Although the relationship between the primary cutaneous tubercu-
losis on the regional lymphadenopathy and the appearance of the secondary tuberculosis is
uncertain, it is of interest that the most delayed cases of the secondary tuberculosis were
observed among victims around 20years of age, and the lesions appeared in the remote
superficial lymph-nodes or bones and joints where the bacilli difficult to reach directly from

outside.

The none tubercle bacilli carriers was proved among their families. The natural

re-infection of the tuberculosis is usually rare. Therefore it is supposed that these the
secondary tuberculosis appeared 5 to 15 years after the inoculation resulted from the serial
development of the primary lesions.

A total of 4 fatal cases were observed among the victims in 25 years, 2 died of tubercu-
lous maningitis; 1 died three days after the extirpation of axillary lymph-nodes, 1 year after

the inoculation ; 1 with osteo-articuler tuberculosis died of carcinomatous peritonitis 19 years

after the inoculation.
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Table 1. Number of Patients in Each School-grade at the Vaccination
School-grade 1 2 3 4 5 6 7 8 GYS Sum
Number of
vaccinated children 86 68 90 68 107 82 44 52 34 631
Number of affected 6 8 44 13 14 8 6 0 3 102
cases | (D | 12) | 49 | Q9 13 | ) | (19 (0 | (9 (16)
Number of cases with
- 2 2 14 5 1 1 2 0 0 27
.t
second. tubercwesS| @3) | @5 | G2 | @8 | (D| a2 | @) | (O | (0) | @)

GYS: Girls’ youth-school
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Affected Region and Time of Appearance of the Secondary Tuberculosis (Total number)

Time of appearance 1 9 5 7

‘;;;;;7;;;F““‘~iszl - - - -7 ~10 -15 ' —20 ’ —25 } Sum
_g Pulmonary tuberculosis 1 0 4 1 3 0 1 0 10
*“ | Positive bacilli without

g infiltration 2 1 1 0 1 0 0 0 5
3 | Hilar lymph-node tbe. 0 0 0 0 1 0 0 2
| Pleurisy 6 3 3 0 0 1 0 0 13
& Total 10 4 8 1 4 2 1 0 30

. Miliary tbc., meningitis 1 0 2 0 0 1 0 0 4
(%]

8 | Osteo-articular tbc. 1 2 3 2 0 0 0 0 8
£ Urogenital tbc. 0 1 0 0 2 0 0 0 3
£ Remote superficial

z‘ lymph-node tbc. 0 2 1 1 1 1 1 0 7
£ | Muscular Tbe. 0 1 0 0 0 0 0 0 1
= Total 2 6 6 3 3 2 1 0 23

Sum t 12 \ 10 ’ 14
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Table 3. Number of Sequential Lesions Related
with Initial Lesions (Real number)
Sequential lesions Not ap-|Ap-
mmared peared| Sum
g Pulmonary tbc. 6 |: 8
* | Positive bacilli without 1 1 2
g infiltration
‘a‘ Hilar lymph-node tbc. 2 2
g'g Pleurisy 7 2 9
& Total 16 5 | 21
. Miliary tbc., meningitis 0 1 1
Q0
8 Osteo-articular tbc. 2 2 4
g Urogenital tbc. 0 0 0
'S | Remote superficial
Z‘ lymph-node tbc. 0 1 1
£ | Muscular tbe. 0 0 0
= Total 2 4 6
Sum 18 9 27
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Table 4. Kind of Sequential Lesions Related to Initial Lesions (Total number)
w Intra-pulm. tbe. Extra-pulm. tbe.
. Remote
Positive - .
Pulmo- A Mil Osteo- [U. - - [Muscul
Initial lesions 1:1::1'; v?i%ﬁg::t Pleuris tbl:.r v artiigxlar iglgem sililcl:,ieali usewiarl  sum
infiltra- 7| menin- lymph-
(Real tbe. tion gitis tbe. tbe. node tbc.
number) tbe.

& Pulmonary tbc. @ 1 0 2 0 0 0 0 0 3
= Positive bacilli

; 8 without inﬁltration(l) 0 0 1 4 1 0 2 0 6
£*| Pleurisy e 0 1 0 0 0 0 3 1 5
& Total (5) 1 1 3 2 1 0 5 1 14
g Miliary tbc.,

,—?,. meningitis (€)) 0 0 0 0 0 2 0 0 2
E | Osteo-articular tbc. (2) 1 2 1 1 3 1 0 0 9
=3

2 | Remote lymph-node

i ol 16)) 0 0 0 0 0 0 1 0 1
é Total 4) 1 2 1 1 3 3 1 0 12

Sum 9 2 3 4 3 4 3 6 1 26
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Interval between Initial Lesions and Sequential Lesions (Total number)

W 1 ’ -2 -5 -7 -0 | -15 | -20 | -25 | Sum
Initial lesions
g Pulmonary tbc. 2 1 0 0 0 0 0 0 3
= Positive bacilli
; 8 without infiltration 2 2 2 0 0 0 0 0 6
£*| Pleurisy 1 0 2 0 1 0 1 0 5
= Total 5 3 4 0 1 0 1 0 14
g Miliary tbc., meningitis 1 0 0 0 1 0 0 0 2
el Osteo-articular tbe. 2 2 3 0 1 1 0 0 9
:§ Remote superficial 0 0 1 0 0 0 0 0 1
i lymph-node tbc.
= Total 3 2 4 0 2 1 0 0 12
Sum 8 5 8 0 3 1 1 0 26
Table 6. Time of Appearance of Initial and Sequential Lesions (Total number)
- Time of appearapee | -1 —2 -5 -7 -10 -15 —20 -25 Sum
Lesions
=2 Intra-pulmonary tbc. 9 2 3 1 4 1 1 0 21
£-2| Extra-pulmonary tbc. 2 1 1 2 0 0 0 0 6
R Total 11 3 4 3 4 1 1 0 27
:“.“ @ Intra-pulmonary tbc. 1 2 5 0 0 1 0 0 9
5.5 Extra-pulmonary tbc. 0 5 5 1 3 2 1 0 17
(5,';;'5 Total 1 7 10 1 3 3 1 0 26
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Table 7. Time of Appearance of the Secondary Lesions and Preceding Lesions (Total number)
oy
ime of appear(a{(:::o Within 5 years After 5 years
Preceding
Secondary lesions lesions Present Absent Present Absent
>
% | Pulmonary tbc. 3* 2 0 5
é é’ Positive bacilli without infiltration 3 1 0 1
é"éz} Hilar lymph-node tbc. 0 1 0 1
RS Pleurisy 3 9 1 0
Extra-pulmonary lesions 10 4 7 2
Sum 19 17 8 9

* One with calcified shadow on the infraclavicular region.

Table 8.

Time of Appearance of the Secondary Lesions and Presence

Infectious Source (Total number)

Time of appear(a{v:ecaer) Within 5 years After 5 years
Presence of
Secondary lesions infectious source Present Absent Present Absent
>
% | Pulmonary tbc. 1 4 0 5
g § Positive bacilli without infiltration 0 4 0 1
ég %| Hilar lymph-node tbe. 1 0 0 1
g Pleurisy 0 12 0 1
Extra-pulmonary lesions 0 14 0 9
Sum 2 34 0 17

RIE—ERE LBLR R I o, & ORFERI AR
HabhTuwinvy, LHLEBEHB6FEHD 3BE9 A
KEEd 21 K) &, BEILLTWIcEMAHORE
MEOEL LBEREY L oD THH TLEREYT
W, 1EBciRBEEERRI I TREL L.

No.60, 18 &% 8B, B4,

VIrFVEESES H ABROMAN294 11 A, AHE
Tl BERENRS OLNFDOE FREL, BEH
B14E¥50 31 42 5 A ABHEMRANRR I i,
AHET 1X1.2cm ORERPIIEEFEEC LY EK
WIR X WRKIEEREZRE Lo

No.68, 18 & 4, ZB4E,

vrFVvERIEL I PHBROMBIM0EI AIALD
DB & KR PERR IR HIE < It DT, S Db EREER
BITORE CABKELIIE L, M LVREY, JE
FHERE TCRAUREFNE LRI d DT hMEERREIC
b 2H A%IIBH, BRE bIee L LI

No.13, 17 & %, B4,

vrFvEEIE 6 AROBMI0ELL A, £EF
i 4X6cm DBREEREMNHE Lico B BERM RV E
FIALERELTVIRASEE LT, 3146 AR
HOWBEYFE Lico TOEBERHEOT 32 4 5 AL
BREIBGBET 2%,

No.98, 21 &% B, k24,

VoFVERIFE H ARDOBAMI0E 11 BEHHET
CHEMARBEEERD O RERL, BEHES YA
D34 48 1X1lem XV 0.8X1cm OBRERE &
LTRR I, ARMEFEREFCERLLTCERLDT
3245 AABKKIBRYTIBRET oM,

No. 44, 21 & +, 28 8.

VoS VEMIE4»ABOBM2E 9 AZAHLY
ERRE Y v ABORKIEERLRBD T, V2FV
B 13K 34E 6 BIEMP Y v EiEREZED
TP IR AR I3RS b h bk T ) v Bl
ERMENL, BREBE2EHO 36 4 5 At EmM
BERKIEEREZDD B X 5 ixDio

No.24, 23 &% B, &I,

v 75 vERE 15 £HORT 36 4£ 5 AR 1
X1.5cm OBEBREIAHE L, {L¥EECIIBE
BERRRENWBEHBE 445 » A% 404 11 Bz
BELTE R

2. BERBZMERSE - AREHREOMEK

BERPITREDER LIl XURMR Y v fi K
TEBOREL _REKRER L OBRE AL, BB
BdBLixBbhitve —R, BESIVUHEEY v
ERIEIE & J FEB & O 3 oOnboh B kK HER
AEWESRHRLDH, TD2BITEDCEE R BB
R T, MERETIHBRLTOWEW (E 9, 10),



197443 A8 79
Table 9. Time of Healing of Local Cutaneous Lesions and the Secondary Tuberculosis
Period (Year) Naturally
Wi ~1/2 1 1.5 healed Sum
No lesions 35 31 7 2 75
Initial lesions only 9 (1) 7 (1) 1 1@ 18
Sequential lesions 5 2 2 0 9
Sum 49 40 10 3 102
Appeared within 5 years 10 (1) 4 (1) 3 1) 18
Appeared after 5 years 4 5 0 0 9
( ) :Suspicious cases of intra-familiar infection at the time of inoculation.
Table 10. Change of the Regional Lymph-node and the secondary Tuberculosis
Lymph-node i Axillary Axill Axillax_‘y
Secontary o | Awitnry | ubtuangus | wup A e | supraciavifuar | sum
No lesions 47 24 2 2 75
Initial 1. only 10 (2) 6 (1) 0 2 18
Sequential 1. 3 6 0 0 9
Sum 60 36 2 4 102
A d Within 5 years 8 (2) 8 (1) 0 2 18
are
ppe After 5 years 5 4 0 0 9
Table 11. Size of Axillar Lymph-nodes and the Secondary Tuberculosis
Si f 1 h-nod
W ~Pea ~5t11:ai {Eager Thumb tip~ | Hen’s egg~ Uncertain Sum
Secondary lesions p
No lesions 9 43 16 1 6 75
Initial 1. only 4 (2) 10 (1) 0 2 2 18
Sequential 1. 2 3 3 0 1 9
Sum 15 56 19 3 9 102
A d Within 5 years 5 (2) 6 (1) 3 2 2 18
eare
PP After 5 years 1 7 0 0 1 9
Table 12. Time of the Last Extripation of Axillar Lymph-node and the Secondary Tuberculosis
Time of extripation Not
Y ~1/2 ~1 ~2 ~2.5 N Si
No lesions 21 24 14 3 13 75
Initial 1. only 0 9 (1) 3@ 3@ 18
Sequential 1. 4 3 1 0 1 9
Sum 25 36 18 6 17 102
A d Within 5 years 4 6 (1) 4 1 Q) 3@ 18
eare
PP After 5 years 0 6 0 2 1 9
Table 13. The Mantoux’s Test 7 Months after the Inoculation and the Secondary Tuberculosis
Mantoux’s reaction| .
\ + H+ H# # Positive Sum
Secondary lesions
No lesions 13 46 9 1 6 75
Initial 1.only 2 (1) 14 (2) 1 0 1 18
Sequential 1. 2 4 0 1 2 9
Sum 17 64 10 2 9 102
A d Within 5 years 4 (1) 10 (2) 1 1 2 18
ppeare After 5 years 0 8 0 1 9
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Table 14. The Living Condition of the Patients’
Families and the Secondary Tuberculosis

Living condition|
\ Low |Middle| High Sum
Secondary lesions
No lesions 21 43 11 75
Initial 1. only 5(1) 7(2) 18
Sequential 1. 3 4 2 9
Sum 29 53 20 102
| ?‘3 Within 5years| 5(1) 6 7(2) 18
o 3| After 5years 3 4 2 9
< e
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Table 15. Age of the Appearance of the Initial Lesions
Age 6~8 ‘ ~10 ‘ ~12 ~14 ‘ ~16 1 ~18 ‘ ~20 ~23 Sum
Initial 1.only 3@ 5@ 31 0 2 2 0 3 18
Sequential 1. 2 4 0 1 0 2 0 0 9
Within 5 years 50 9@ | 3@ 1 0 0 0 0 18
After 5 years 0 0 0 0 2 4 0 3 9
Intra-pulm. tbc. 4 (1) 81| 2@ 0 1 3 0 3 21
Extra-pulm. tbc. 1 1 1 1 1 1 0 0 6
Table 16. Time of Appearance of Calcification Shadows (Total number)
W\ ~1 ‘ ~2 ‘ ~5 . ~1 } ~10 ‘ ~15 ‘ ~20 | ~25 l Sum
Region
Lung 2 0 3 0 0 0 1 9
Hilar lymph-nodes 1* 1* 0 0 1 0 3
Axillar lymph-nodes 0 1 0 0 0 0 0 9
Sum 3 1 I 1 | 4 , 0 | 0 ' 1 | 1 ‘ 21

* Overlaped with intra-pulmonary calcification.
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Table 17. Time of Appearance Location of
the Transient Pulmonary Infiltration

(Total number)
Field el

Apical
Upper

Middle
Lower
Sum

~2| ~5}] ~7[~10|~15|~20| ~25|Sum

4
2
15
5
26

G = N O N
O N NN O
AN O =
W o w o o
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Table 18.
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Cases Revealed Conversion and Reversion on the Mantoux’ Test

1944 1945 | 1946 1947 | 1948 1949

Performed
N
Case No.

1950

7
13
16
35
50
60
73

+
Posit.

+++++

+F+++
*FFE+F+++
+FF++F+

+

Wl o+ + W+

1951 1952 1953 1954 1955 Note

+ + + + +

+ | # | £ | + | + |Nov.1955 pul. tbe.
+ + + + + | Jun. 1974 pleurisy
H | %

+ + + - +

+ + + + Nov. 1954 pul. tbc.
+
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